Key indicators: single-crystal X-ray study; T = 300 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.107; data-to-parameter ratio = 18.0.
Related literature
For general background to the biological activity of thiourea derivatives, see: Xu et al. (2004) ; Gu et al. (2007) . For related structures, see: Saeed et al. (2008 Saeed et al. ( , 2009 . For the cytotoxicity of anticancer drugs to normal cells in cancer therapy, see: Saeed et al. (2010) .
Experimental
Crystal data C 12 H 9 ClN 2 OS 2 M r = 296.78 Monoclinic, P2 1 =n a = 4.6552 (7) Å b = 11.660 (2) Å c = 23.630 (4) Å = 95.626 (2) V = 1276.4 (4) Å 3 Z = 4 Mo K radiation = 0.61 mm À1 T = 300 K 0.42 Â 0.19 Â 0.08 mm
Data collection
Bruker SMART 1000 CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.783, T max = 0.953 8549 measured reflections 3102 independent reflections 2578 reflections with I > 2(I) R int = 0.019 Refinement R[F 2 > 2(F 2 )] = 0.038 wR(F 2 ) = 0.107 S = 1.07 3102 reflections 172 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.31 e Å À3 Á min = À0.20 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x À 5 2 ; Ày þ 1 2 ; z À 1 2 .
Data collection: SMART (Bruker, 1998); cell refinement: SAINT (Bruker, 2006); data reduction: SAINT and CrystalStructure (Rigaku/ MSC and Rigaku, 2006) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPII (Johnson, 1976) and DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: SHELXL97. 
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Comment
Thiourea and its derivatives are an important class of organic compounds in which sulfur is the major ligand atom which plays an important role in coordination chemistry with transition metals. Thiourea and its derivatives have found extensive applications in the fields of medicine, agriculture and analytical chemistry. Thioureas are also known to exhibit a wide range of biological activities including anticancer (Saeed et al., 2010) , antifungal (Saeed et al., 2008) , antiviral, antibacterial, anti-tubercular, anti-thyroidal, herbicidal and insecticidal activities, organocatalyst (Gu et al., 2007) and as agrochemicals (Xu et al., 2004) .
The 4-chlorophenyl ring is slightly twisted {15.04 (8)°} from the thiourea plane. The thioureido group is also slightly twisted {5.0 (1)°} from the thiophene ring plane of S2/C9/C10/C11/C12. The molecular packing (Fig. 2 ) exhibits the thioamide form with an intramolecular N-H···O hydrogen bond across the thiourea system, with a N1-H1N···O1 (Table 1 ). The crystal packing (Fig. 2) is stabilized by weak intermolecular C-H···Cl hydrogen bonds between the thiophene H atom and the chlorine of an adjacent molecule, with a C12-H12···Cl1 i (Table 1) .
Experimental
A solution of 2-thiophenecarbonyl chloride (0.01 mol) in anhydrous acetone (80 ml) was added dropwise to a suspension of ammonium thiocyanate (0.01 mol) in anhydrous acetone (50 ml) and the reaction mixture was refluxed for 50 minutes. After cooling to room temperature, a solution of 4-chloroaniline (0.01 mol) in dry acetone (25 ml) was added and the resulting mixture refluxed for 2 h. The reaction mixture was poured into five times its volume of cold water, upon which the thiourea precipitated. The product was recrystallized from ethanol as white block crystals.
Refinement
The H atoms bound C atoms were located from difference Fourier map and refined freely. All H atoms of C atoms were positioned geometrically and refined using a riding model, with C-H = 0.93 Å for aryl and thiophenyl H atoms. U iso (H) = 1.2U eq (C) for aryl thiophenyl H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (10) 0.0427 (9) −0.0060 (7) −0.0035 (7) 0.0076 (7) C2 0.0494 (10) 0.0429 (9) 0.0473 (9) 0.0012 (8) −0.0023 (7) 0.0025 (7) C3 0.0491 (9) 0.0403 (9) 0.0423 (9) −0.0046 (7) −0.0060 (7) −0.0026 (7) (12) 0.0041 (9) −0.0146 (9) 0.0077 (9) C12 0.0620 (12) 0.0570 (12) 0.0514 (10) −0.0013 (9) −0.0214 (9) 0.0007 (9) Geometric parameters (Å, °) 
